Abstract Disparities in incarceration rates and in prisonbased TB/HIV testing may contribute to health disparities in the communities most affected by incarceration. We analyzed Bureau of Justice Statistics surveys of federal and state prison inmates to assess TB and HIV screening rates for US-born Hispanics, foreign-born Hispanics, nonHispanic blacks, and non-Hispanic whites. Screening rates were high overall but foreign-born Hispanic inmates had significantly lower odds of being tested for TB in both state (AOR 0.55) and federal prisons (AOR 0.31) compared to white inmates. Foreign-born Hispanics also had lower odds of being tested for HIV in state prisons and Hispanics had lower odds of being tested for HIV in federal prisons compared to white inmates. Screening for infectious diseases in state and federal prisons is high but Hispanics have higher odds of going untested; this has important consequences for prevention of further transmission in the communities to which they return.
Introduction
The US has the highest incarceration rate in the world, and prisons are mandated to provide certain screenings and healthcare. Correctional facilities thus have the potential to serve as public health sentinels by diagnosing and treating a medically underserved, high-needs population [1, 2] . State and federal prisons screen the vast majority of inmates for selected infectious diseases and other medical conditions, but some remain untested. Although non-Hispanic black, non-Hispanic white, and Hispanic inmates appear to undergo health screening at similar rates for most types of tests, there are disparities in Hispanic screening that may reflect unequal diagnosis and subsequent provision of care. 95 % of state prison inmates eventually return to their communities [3] and those communities are predominantly low-income and non-white. Thus, disparities in screening for infectious disease in prison may contribute to disparities in communities most affected by incarceration.
Background
The 30-year-old HIV epidemic largely overlaps with a 40-year-old epidemic of incarceration in the US. Starting in the 1970s, incarceration rates in the US accelerated rapidly (see Fig. 1 ). Much of the increase stemmed from insufficient community-based mental health services; even more was caused by the war on drugs, which has been especially responsible for the widening racial and ethnic disparities of incarceration [4] . While Hispanics, blacks, and whites use drugs at roughly equal rates, whites are far less likely to be arrested and imprisoned for drug-related offenses [5] [6] [7] [8] .
Prison and jail inmates have a higher disease burden and are more medically underserved than the general population. For some inmates, correctional facilities provide the first sustained health care they have had access to since childhood. Well over 50 % suffer from mental disorders and/or substance dependence [9] [10] [11] , which can further complicate diagnosis and treatment. Inmates constitute a declining share of the nation's HIV burden, but 17 % of Americans with HIV-including 22-33 % of Hispanic Americans with HIV-still pass through prisons and jails annually [12] . Prisons constitute a healthcare provider of last resort for the marginalized and an opportunity to link the previously untreated to care, and correctional facilities in some places have become a venue for medical and public health interventions to provide diagnosis, treatment, and prevention [13] [14] [15] [16] [17] .
However, release back to the community is typically a highly stressful time when former inmates struggle to restore housing, work, and social networks, often resorting to high-risk behaviors as a result. Moreover, HIV treatment is interrupted upon release in about 90 % of all cases, potentially increasing infectiousness and the likelihood of developing a resistant virus [18] . HIV and TB are largely controlled in the US population at large, but incidence remains high in specific demographic pockets. Because releasees are concentrated in low-resource communities and limited social networks, the failure to test and treat them compounds risk in those networks [19] [20] [21] [22] [23] . To ensure continuity of care and thereby decrease the risk of transmission following release, prisons and public health officials must work together to develop and implement successful discharge planning. In order to do so, prisons also need to ensure that screening programs are equitably identifying all inmates in need of treatment.
Despite socioeconomic (SES) measures and frequent discrimination comparable to those of blacks, Hispanics have many health measures close to or better than whites, including infant mortality and smoking [24] [25] [26] [27] [28] [29] . This so-called Hispanic paradox thus appears to break the close association between SES and health in the US. But the Hispanic health advantage does not extend to HIV and TB: Hispanics overall have higher rates, later diagnosis, later enrollment in care, and worse outcomes of HIV than whites [30, 31] . Because the same risk factors (e.g. drug dependence) contribute to both incarceration and poor health, screening in correctional facilities may provide access to those Hispanics most at risk of delayed diagnosis and care for HIV and other infectious diseases. Other analyses have identified where screening and treatment differ between black and white inmates [32] . We analyzed data from two national surveys of prison inmates to assess screening rates for Hispanic, black, and white inmates, and additionally compared rates for US-born Hispanics and foreign-born Hispanics.
Methods
The Bureau of Justice Statistics and US Census Bureau conduct the Survey of Inmates in Federal Correctional Facilities (SIFCF), Survey of Inmates in State Correctional Facilities (SISCF), and Survey of Inmates in Local Jails (SILJ) every few years. Because jails experience much higher turnover and are therefore more complicated sites for health screenings, only the SIFCF and SISCF were used in this analysis. The surveys employ a two-stage sample design selecting prisons in the first stage and inmates in the second. Of 1,585 state prisons in the US, 301 were selected and 287 participated. Of the 148 eligible federal prisons, 40 were selected of which one refused to participate. Inmates were then randomly selected for interviews regarding criminal, incarceration, personal, and health histories. In the 2004 survey used for this study, the overall response rate was 89.1 % for state inmates and 84.6 % for federal inmates [33] .
The independent variable of interest was race/ethnicity as self-reported by inmates. Responses were first categorized as non-Hispanic white, non-Hispanic black, Hispanic, and other. Hispanics were then classified as born in the US or born elsewhere. Analyses were run separately for several dependent variables. The primary outcomes were selfreported testing for TB and HIV during the current incarceration. In addition, inmates were asked about three types of screening upon admission (whether prison staff checked 1 9 2 9 1 9 3 3 1 9 3 7 1 9 4 1 1 9 4 5 1 9 4 9 1 9 5 3 1 9 5 7 1 9 6 1 1 9 6 5 1 9 6 9 1 9 7 3 1 9 7 7 1 9 8 1 1 9 8 5 1 9 8 9 1 9 9 3 1 9 9 7 2 0 0 1 2 0 0 5
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Source: Bureau of Justice Statistics to see if the inmate was sick, injured, or intoxicated; whether staff asked about health or medical history; and whether staff asked about suicidal thoughts or prior suicide attempts) and two questions regarding post-admission processes (whether they had received a medical test and a blood test). All dependent variables were recoded to become binary, with responses of ''Don't know'' and refusals removed from the analysis. ''Don't know'' responses were then tested separately for racial/ethnic patterns. We ran logistic regressions separately for each outcome variable, controlling for age (categorized as 16-34; 35-49; and 50 or more years), sex, and education level (no high school; some high school; high school degree or GED; and any post-secondary). Income was tested but not included in the final model due to the high number of missing responses (reflecting 16.5 % of state prisoners and 19.5 % of federal prisoners). Because state and federal prisons were in different datasets, and are additionally subject to different testing policies, we ran all models separately for state and federal prisoners. All analyses were conducted in STATA version 11, using survey commands to account for the complex sampling of the SISCF and SIFCF.
Results
The study sample includes 14,250 state prisoners and 3,686 federal prisoners, representing a total state prison population of over 1.2 million and federal prison population of 129,300. In both types of facilities, less than 10 % of prisoners were female and about 50 % were under 35 years old. Just under 50 % of federal inmates and about 61 % of state inmates had less than a high school degree. Compared to state prisons, federal prisons hold a higher percentage of Hispanics (18.9 vs. 12.6 %) and a higher ratio of foreign born-to-US born Hispanics (2:1, compared to 1:2 in state prisons). The unequal distribution of foreign-born versus US-born Hispanics between state and federal facilities reflects the different jurisdiction of offenses of which Hispanics are accused, especially whether they were sentenced under federal immigration or drug laws [34] ( Table 1) . Table 2 indicates the percentage of inmates receiving different types of screening. The overwhelming majority of both state and federal inmates received medical screening both during and following admission, and rates for most tests were similar for Hispanics, blacks, and whites. The question on HIV testing was the only one for which a significant number of respondents (398 federal prisoners and 1,092 state prisoners) indicated that they did not know if they had been screened: among those who had received a blood test, 14.3 % of whites and 13.2 % of Hispanics in federal prisons did not know if the prison had tested them for HIV, compared to 7.9 % of blacks (data not shown).
Despite the high rates of screening for all major races/ ethnicities, adjusted odds ratios indicate that after controlling for age, sex, and education, there were several points where Hispanics, blacks, and whites were not tested equally. In both state and federal facilities, Hispanics had lower odds of being checked for suicidal thoughts or attempts during admission compared to whites (state AOR 0.81 [95 % CI 0.68-0.97], federal 0.51 [95 % CI 0.33-0.78]) and in state prisons were less likely to receive medical exams post-admission. The differences were especially marked for infectious disease (ID) testing. In both state and federal prisons, Hispanics overall were less likely than whites to be tested for TB (AOR 0.68 [95 % CI 0.53-0.89] for state prisons and 0.40 [95 % CI 0.22-0.72] for federal). Hispanics in federal prisons were half as likely (AOR 0.48; 95 % CI 0.31-0.74) as whites to indicate they had been tested for HIV specifically. In state facilities, differences between Hispanics and whites were not statistically significant for either general blood or HIV testing since admission. However, among state inmates not tested in prison, Hispanics had 0.75 the odds (95 % CI 0.60-0.94) of ever having been tested compared to whites (Table 3) .
There were some differences among Hispanics. For multiple outcomes, foreign-born Hispanics' odds of having been screened were lower than whites' odds even when US-born Hispanics were not different from whites. The same pattern held for medical exams, blood tests, and TB testing in state as well as federal prisons. In state facilities, US-born Hispanics were 1.6 times more likely to be tested for HIV in prison, and had 2.85 the odds of having ever been tested if they were not, compared to foreign-born Hispanics (data not shown).
Discussion
Researchers are trying to map the complex relationships between incarceration and health disparities. Incarceration may ultimately exacerbate health disparities, affecting a greater percentage of Hispanics and blacks than whites in increasing risks of unemployment, homelessness, and disruption of stable sexual partnerships [35] [36] [37] [38] . At the same time, prison-based screening has the potential to identify the health needs of the medically underserved and link them to care. State and federal prisons succeed in screening very high rates of all inmates, but disparities continue among Hispanics, blacks, and whites. Hispanic inmates had lower odds of being screened than white inmates in several, but not all, important measures. These disparities exist in both state and federal prisons with more disparities present in federal prisons than state prison; they were also greater for foreign-born Hispanic inmates than for US-born Hispanic inmates.
There are specific risks which may be overlooked among Hispanics in both state and federal prison-based screening, primarily suicide, medical exams and TB screening. While Hispanic inmates overall had similar odds as whites of being tested for HIV in state prisons, they had less than half the odds of being tested for HIV in federal prisons. This means an important opportunity to both halt transmission and reduce disparities of infectious diseases among Hispanics is lost, particularly given the trends for those inmates who had never been tested for HIV. Prior incarceration did not affect the relative odds of being tested for Hispanics or blacks compared to whites, suggesting that it was not an explanation for testing patterns in the current incarceration (data not shown).
The results for US-born versus foreign-born Hispanics reinforce concerns that the Hispanic paradox is not equally experienced across the diverse US Hispanic population. The few studies examining racial identity among US Hispanics suggest that racial disparities do exist among Hispanics, albeit not to the same extent as among nonHispanics: for example, Hispanic Blacks have been found to have worse outcomes on self-rated health and hypertension than Hispanic whites [39] [40] [41] . Previous research also indicates that as Hispanics acculturate in the US, they improve on some health measures (primarily access to health care) but worsen on others [42] [43] [44] [45] [46] . In our study, foreign-born Hispanics had significantly lower odds of all screening except having a medical history taken, being checked for injury/illness/intoxication upon admission, and (in state prisons) receiving a blood test. The differences that we found between US-born and foreign-born Hispanics vis-à-vis incarceration patterns and TB/HIV testing rates in prison indicate that more attention must be paid to potential trends in Hispanic communities. Since TB is more prevalent in Latin American countries, it is particularly important to understand why foreign-born Hispanics are not being tested for it and whether there is any corresponding transmission in predominantly Hispanic communities.
There are a number of limitations to our analysis. Screenings were self-reported and, if inmates had been incarcerated for a significant amount of time, subject to recall bias. It is also possible that Hispanic rates reflect a lower level of comprehension of either the nature of the medical screening or the interview. However, an analysis of patterns of ''Don't know'' responses does not suggest this is a primary explanation for disparities in screening rates (data not shown). Among state inmates, adjusted odds ratios for responding ''don't know'' were the same for whites and Hispanics. Among federal inmates, Hispanics did have higher odds than whites of responding ''don't know'' for several screening questions, but the confidence intervals were unusually wide and the percentage of Hispanics selecting this answer was under 1.5 % for all types of screening except past suicidal tendencies (3 %). Especially notably, Hispanics did not have higher odds than whites of saying ''don't know'' on the question of HIV testing. We were also not able to speculate on the causes of disparities in testing, and especially whether they resulted from protocols, staff decisions, or inmate requests.
Conclusion
While the overall percentage of prison inmates screened for infectious diseases is much higher than in the general population, screening in state and federal prisons may not be capturing Hispanics in need of linkage to health care at the same rates as whites, though similar rates for most other screenings indicate that disparities may not be systemic. Because the US Hispanic population is both younger and growing more rapidly than other major races/ethnicities and because Hispanics are disproportionately affected by the epidemic of incarceration in the US, both the effects and opportunities of their incarceration will assume an increasing importance in overall public health. Public health and correctional officials should work together to understand why Hispanics are not being tested for IDs at the same rate as whites.
